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POSITION 


All stock sizes with end housings are intended to be mounted with 
nameplate right side up. On most ratings, this will place the ven- 
tilated capacitor compartment downward, thus providing cooler 
operation of capacitor(s). However, any unit will give satisfactory 
performance if mounted in a horizontal position. The separate 
capacitor unit furnished with certain filament voltage ratings may 
be mounted in any convenient location, preferably close to the 
transformer assembly. 


SPACE 


All sizes and types depend on natural draft air circulation for 
adequate cooling. They should not be mounted in confined or 
enclosed spaces unless special provisions have been made for 
ventilation. (See note on “Operating Temperatures” page 8.) 


CONNECTIONS 


On many sizes the leads or contacts are clearly marked “input” 
(or H1, H2) and “output” (or X1, X2), so that no connection diagram 
is necessary. Some units are provided with multiple inputs for any 
one of two or three line voltages, and some have provision for 
three-wire output. With all such ratings, a connection diagram is 
attached to inside lid of outlet box cover, or inserted in outlet box. 
However, the available alternate connections are shown below 
for easy reference. 


For certain smaller ratings, an accessory adapter plate—carrying 
an input cord and output receptacle, or jacks, is available at small 
additional cost. Simple directions for screwdriver conversion are 
furnished with the adapter kit. 


It is desirable to have a switch in the input circuit for turning off 
power when the unit is not in use. While all CV Transformers are 
designed for continuous duty, they draw appreciable currrent 
whether serving load or not. (See “Input Characteristics,” ) 


MULTIPLE INPUT and OUTPUT CONNECTIONS 
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POWER SUPPLY FREQUENCY 


All stock sizes listed in current bulletins are intended for nominal 
60-cycle power supply only. 


Current semi-standard designs with catalog numbers ending in 5XX, 
6XX, 7XX, and certain older designs in “30 series’’ (showing letter “’B’’ 
in catalog number), are designed for 50-CYCLE SERVICE ONLY. Units 
for 50 or 60-cycle service only ARE NOT INTERCHANGEABLE, nor can 
they be “readjusted” or “rebuilt” for the other frequency. 


operating notes and data 


CHECKING WITH VOLTMETERS 


All checks on output voltages should be made with a dyna- 
mometer-type voltmeter whenever available. A reasonably-close 
check can also be obtained with those iron-vane types which are 
rated for ‘25-500 cycles’ or broader frequency range. Thermo- 
couple types will also give reasonably accurate readings. A cer- 
tain amount of harmonics in the output may cause other types—- 
particularly rectifier types—to give inaccurate indications. 


LOAD REGULATION 


Changes in output voltage resulting from changes in resistive loads 
are usually small—running one per cent or less in the larger units. 
Typical average values are shown in the table below. 


THREE-WIRE REGULATING ACTION 


On those units provided with 3-wire output, the standard regulating 
action of +:1% or better may be secured from the 236-volt terminals 
alone, from either 118-volt leg alone, combination 236 and 118-volt 
loads, or unbalanced 118-volt loads. 


EFFECT OF LOAD POWER FACTOR 


“Median” value of output voltage will vary from nameplate rating 
if the load has a power factor other than that for which the trans- 
former was designed. Load regulation will also be relatively 
greater as the inductive load power factor is decreased (see fol- 
lowing chart of average values). However, the resulting median 
values of output voltage will be regulated against supply line 
changes at any reasonable load or load power factor. 


EFFECT OF FREQUENCY 


Changes in the frequency of the supply voltage will be directly 
reflected in the output voltage. A change of about 1.8% in output 
voltage will occur for every 1% change in input frequency, and 
in the same direction as the frequency change. 


RESPONSE TIME 


An important advantage of the Sola principle of static magnetic 
regulation is its exceedingly fast response time, compared with 
other types of AC regulators. Transient changes in supply voltage 
are usually corrected by a Sola within 1% cycle or less; the output 
voltage will not fluctuate more than a few per cent, even during 
this interval. 


INPUT CHARACTERISTICS 


since the Sola CV Transformer includes a resonant circuit which 
is energized whether it is serving load or not the input current at 
no load or light load may run 50% or more of the full load primary 
current. (As a result, the temperature of the unit may rise to sub- 
stantially full-load level, even at light or no load.) Input power 
factor will average 90-100% at full load, but may drop to about 75% 
at half load and 25% at no load. In any case it is always leading. 


CURRENT LIMITATION 


When the load is increased beyond the transformer’s rated value, 
a point is reached where the output voltage suddenly collapses 
and will not regain its normal value until the load is partially 
released. Under direct short circuit, the load current is limited to 
approximately 150%-200% of the rated full load value, the input 
watts to less than 10% of normal. A constant voltage transformer 
will protect itself from excessive fault currents, and will protect 
its load if operated at rated load. 


OPERATION ON MOTOR LOADS 


Because of the current-limiting effect described above, special 
attention should be given to motor applications. In general, the 
CV transformer must have a capacity nearly equal to the maximum 
power drawn during the starting cycle. This may run from two to 
eight times the normal (running) rating. In doubtful cases, it is 
wise to secure or measure the actual starting current. 


OUTPUT WAVE SHAPE 


The operating principle of the Normal-Harmonic Type CVN Trans- 
former is such that the harmonic content of the output voltage wave 
is relatively small, even at the extremes of the operating range. 
The amount of harmonic present in the output wave varies with 
both input voltage and load. The table below shows a typical har- 
monic analysis under several conditions of input and load. 


On the minority of applications where harmonics are a disadvan- 
tage, it may be desirable to select Types CVS or CVL, which include 
harmonic-neutralizing circuits. 


USE WITH RECTIFIER LOADS 


The ratio of crest to rms values is approximately 1.3 at rated load, 
and slightly lower at fractional loads. This factor must be con- 
sidered when all or a portion of the voltage is rectified. The recti- 
fied voltage will now be 10-15% lower than if connected directly 
to a sine wave source. 


OPERATING TEMPERATURE 


Standard units are designed to operate in ambient temperatures 
of minus 10°C to plus 40°C. In operation, a temperature rise will 
occur whether or not the transformer is serving load. Normally, 
this rise may fall anywhere in the range of 45°C to 85°C, depend- 
ing on the type and rating. In oy case, the maximum operating 
temperature at an ambient of 40°C is always within safe operating 
limits for the class of insulating material used. (Special units can 
be designed for lower heat rise or wider ambient temperature 
range.) 


EFFECT OF TEMPERATURE 


The output voltage will show a small change as the unit warms up 
to stable operating temperatures at a constant ambient tempera- 
ture. This change may be about one or two per cent, depending on 
the unit's va rating. At a stable operating temperature, the output 
voltage will change slightly with varying ambient temperature. 
This shift is approximately one per cent for each 40°C of tem- 
perature change. 


ISOLATION 


Since the input and output are separated not only electrically, but 
also physically by a magnetic shunt, the Sola CV has a stronger 
isolating effect than a conventional transformer. This may often 
eliminate the need for ‘static shields.” 


MULTIPLE OPERATION 


Two CV transformers of the same rating may be connected with 
their inputs and outputs in parallel. The regulating action will 
usually be excellent, although the standard +1% cannot be guar- 
anteed. Series connection of either input or output is not recom- 
mended. 


CASCADE OPERATION 


For applications requiring extremely close regulation, two con- 
stant voltage transformers may be operated in “cascade” provided 
the first, or “driving” unit, is of the Standard Sinusoidal type. 


The output of the combination will show little or no detectable 
change arising from supply line variations of up to +15%. How- 
ever, the combined units will still be frequency sensitive (as dis- 
cussed under an adjacent heading). Since even good power sys- 
tems may often vary in frequency by 0.1% or more, the output of 
a Sola cascade combination may vary by up to 0.25% from this 
cause alone. In actual practice, then, a cascade combination is 
highly recommended for special applications requiring regulation 
in the general region of +0.25%. If the tandem setup is to be 
operated at near full rating, then the Type CVS “driver” unit 
should be one standard size larger than the driven unit, in order 
to overcome the losses in the latter. 


USE ON THREE-PHASE POWER SUPPLY 


Any three stock units having 230-volt input connections may be 
connected in delta to a 230-volt, three-phase power supply; those 
units equipped with primary tap for 175-235 volts may also be 
connected in delta to a 208-volt supply. (Terminals to be used are 
identified on the connection diagram located on the inside face 
of the outlet box cover.) 


All stock, production units now have uniform terminal polarity. 
This eliminates necessity for “phasing out’’ either input or out- 
put connections. 


Outputs must serve three, independent, single-phase loads of the 
same voltage rating (either 118 or 236; not both). Connections 
should be made in one of two ways shown below: 


(a) Isolated single-phase 
loads. 


A B G 


(b) Separate single-phase loads — 
in grounded wye. 


Regulation of each of the single-phase outputs, at either 118 or 
236 volts, will be within +1%; but the line-to-line voltages, regu- 
lation, or phase angles are not definite. Under certain load con- 
ditions, a bank of three regulators may be arranged to provide 
line-to-line voltage regulation to three-phase loads. Such possible 
applications should always be referred to the Sola factory sales 
engineering staff for advice. 


EXTERNAL MAGNETIC FIELD 


In almost all applications this effect may be disregarded. On criti- 
cal applications, care should be exercised in orientation of core 
with respect to critical circuits, in order to minimize the effect of 
field. Special units may be designed with shielding to reduce the 
effect of stray magnetic field. 


In certain rare cases in which the transformer is connected to, or 
mounted near, high-gain audio-frequency circuits, special attention 
may need to be given to adequate physical spacing and/or orien- 
tation of the small, residual external field so as to avoid interaction 
with the audio circuits. Sola’s Engineering Department may be 
able to offer helpful suggestions on such problems. 


PHASE SHIFT 


The phase difference which exists between input voltage and 
output voltage is in the range of about 120° to 140° at full load. 
This phase difference varies with the magnitude of the load and, 
to a lesser extent, with changes in line voltage. 


MANUFACTURING TOLERANCE 


The nominal output voltage of each stock Constant Voltage Trans- 
former (except those with 3-wire output) is adjusted at the factory 
to within +1% of rated (nameplate) value, with 115, 208, 230 or 
460 volts, 60 cps, applied to the input, and with full rated load at 
100% power factor applied to the output. This adjustment is made 
with the unit at substantially the same temperature as room 
ambient temperature (25°C). 


Those stock units with 3-wire output are given a similar adjust- 
ment, but to a manufacturing tolerance of plus 2%, minus 0. 


The regulators described in this bulletin are manufactured under one or more of the following 
United States Patents: Nos. 2,582,291 and 2,806,199, and patents pending, as well as Canadian 
patent No. 557,110 and patents pending. 


servicing 


Since the Sola CV Transformer is a simple, rugged 
device without moving parts or manual adjustments, 
no ‘servicing’ or “maintenance” is needed in the 
ordinary sense; and the percentage of possible poor 
performance or failure is exceedingly low. In any 
case of apparent poor performance, the user is urged 
to check the following points immediately: 


CHECK LIST ON FACTORS AFFECTING 
PERFORMANCE 


A. Nominal Voltage “Too High” 


1. The load may be considerably less than full rating. 
(See note on “Load Regulation” page 5.) 


2. The load may have a leading power factor. 


3. The voltmeter may be a “rectified type.” (See note 
on “Voltmeters” page 5.) 


B. Neminal Voltage “Too Low”’ 


1. Load power factor may be lagging. (See note on 
“Load Regulation” page 5.) 

2. Unit may be slightly overloaded. (See note on 
“Current Limitation” page 7.) 


Cc. “Does Not Regulate Closely” 


1. Unit may be slightly overloaded. (See note on 
“Current Limitation’ page 7.) 


2. Actual line voltage swings may be outside the rated 
coverage of unit, particularly on low side. 

3. On varying loads, a certain amount of load regula- 
tion may be mixed with the line voltage regulating 
action. (See note on “Load Regulation” page 5.) 


D. Output Voltage “Very Low” (20-60V) 


1. Unsuspected or unplanned overloads of substantial 
size may occur intermittently (motor-starting currents, 
solenoid inrush currents, etc.). (See note on “Current 
Limitation” page 7.) 


2. One or more capacitor units in the CV transformer 
may be defective. (See service note on capacitor 
checking and replacement, page 14.) 


E. “No Output Voltage At All’”’ 


1. Check power supply. 
2. Check primary tuses if any. 


3. Check continuity between input terminals, and also 
between output terminals. 


F. Transformer Operating Temperature 


]. These transformers are designed to operate at high 
flux density, and hence, relatively high temperatures 
(see operating note page 8). After connection to line 
for a half hour or so, the exposed core structure may 
be too hot to touch with bare hand, but this is normal 
and need give no concern. However, if there is any 
indication of oil or compound leakage, unit should 
be returned to factory. (See page 14.) 


NOTE: In case transformer is operating but does 
not appear to have correct output, it is 
very helpful to apply the fellowing test: 


1. Disconnect the working load. 


2. Connect a dummy load of lamps, heaters, or other 
resistive load substantially equal to the full load 
rating of transformer, directly across its output 
terminals. 


3. Measure the output voltage of the CV using a dyna- 
mometer type voltmeter directly across its output 
terminals. 


This test will usually establish whether the apparent poor perform- 
ance is due to a fault in the CV Transformer or to some peculiarity 
of the working load. Sola’s Sales Engineering Division will then be 
: in far better position to give helpful advice or suggest factory test 
or service as indicated. 


FACTORY TEST AND INSPECTION 


If the field test suggested earlier indicated that the CV transformer 
itself may be faulty, a full report of the difficulty should be sent to 
the Sola factory at Elk Grove Village, with a request for permis- 
sion for return. The Elk Grove Village sales office may then 
suggest further helpful field tests, or authorize return for inspection 
at once. 


Units for factory inspection should be shipped by prepaid trans- 
portation direct to the Sola factory at 1717 Busse Road, Elk Grove 
Village, Illinois. When the unit has been received, inspected, and 
tested, you will receive a report on the findings along with a 
quotation on any recommended repairs falling outside our 
standard guarantee. 


FIELD REPLACEMENT OF CAPACITORS 


Capacitors used in all CV transformers are the highest commercial 
grade available. Each one is given a rigid acceptance test upon 
receipt. Nevertheless, as with all capacitors, there is a certain small 
percentage of failure. Sola’s guarantee includes free replacement 
at the factory of any capacitor unit which fails within one year of 
sale. Older units can be replaced at moderate charge. 


Where competent technical help is available, it may be possible 
to test and identify defective capacitors in the field, and to make 
field replacement with new units shipped from the factory. In all 
such cases, factory advice and cooperation should be requested 
in advance (otherwise Sola cannot be responsible for costs or 
results). 


GUARANTEE 


Sola Constant Voltage Transformers are guaranteed against failure 
due to faulty materials or workmanship for a period of one year 
from date of sale. See instructions about adjustments in preced- 
ing paragraphs. 
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sola products 


CONSTANT VOLTAGE TRANSFORMERS 


Standard Sinusoidal Type 


Regulation =1% or less with a total primary 
variation of =15% ... and in addition has less 
than 3% total rms harmonic content at full load. 
May be used without regard for wave-shape 
sensitivity of load. 


Normal-Harmonic Type 


Regulation +1% or less with a total input varia- 
tion of +15% ... wide range of capacities and 
voltages as well as housing, mounting, and con- 
nection features to facilitate use as product 
component. 


Filament Type 


A compact, chassis-mounted source of + 1%-reg- 
ulated filament voltages that extends life, im- 
proves performance of 6.3 volt electron tubes. 
Current-limiting characteristic protects tube fila- 
ments against cold inrush currents, when trans- 
former capacity is matched to loading. 


Plate-Filament Type 


A single, compact source of plate and filament 
supply voltages .. . regulated to within +3% or 
less with line voltage variations of 100-130 volts. 


Adjustable, Sinusoidal Type 


AC voltage supply .. . regulated +1%, total 
harmonic content less than 3% rms... adjustable 
from 0 to 130 volts .. . portable for use in shop 


or laboratory. 


REGULATED DC POWER SUPPLIES 


Sola Constant Voltage DC Power Supplies are 
available from stock in both fixed and adjustable 
designs. Design-and-assembly service on custom 
power supplies to meet specific requirements is 
also offered. 


__ 


SOLA ELECTRIC CO. 
Plant and General Offices 
1717 Busse Road 
Elk Grove Village, Illinois 


COAST-TO-COAST SERVICE 


ATLANTA 9, Georgia 
James Millar Associates 
1036 Peachtree St. NE 
TRinity 6-0919 

BOSTON, Massachusetts 
Sola Electric Co. 

272 Centre St. 
Newton 58, Mass. 
Blgelow 4-3354 


BUFFALO 3, New York 
R. W. Mitscher 
487 Ellicot Square Bldg. 
Washington 2517 


CHARLOTTE 2, North Carolina 
Ranson, Wallace & Co. 


116% E. Fourth Street 
EDison 4-4244 


CHICAGO, Illinois 
Sola Electric Co. 
1717 Busse Road 
Elk Grove Village, Illinois 
HEmpstead 9-2800 
Chicago Number: NAtional 5-8630 


CLEVELAND 7, Ohio 
Sola Electric Co. 
14235 Detroit Ave. 
LAkewood 1-8038 


DALLAS 1, Texas 
Robert E. Nesbitt Co. 
1925 Cedar Springs 
Riverside 7-5824 


DENVER 4, Colorado 
Slaybaugh & Thompson 
100 W. 13th Avenue 
AComa 2-5826 


HOUSTON 24, Texas 
Ray M. Hilton 
4810 Hazzard 
JAckson 8-3811 
KANSAS CITY 9, Missouri 
McDowell-Redlingshafer Sales Co. 
Suite 219, Jewell Bldg. 
1103 E. Armour 
WEstport 1-5622 


LOS ANGELES 8, California 
Sola Electric Co. 
2907 W. Vernon Ave. 
AXminster 2-0166 


MINNEAPOLIS 3, Minnesota 
The Heimann Co. 
1711 Hawthorne Ave. 
FEderal 2-5457 


NEW YORK, New York 
Sola Electric Co. 
84 Industrial Ave. 
Little Ferry, N. J. 
BRyant 9-9180 
Dlamond 3-2950 


PHILADELPHIA, Pennsylvania 
Sola Electric Co. 
210 N. Sixth St. 


Camden 3, New Jersey 
WAInut 2-5340 


PHOENIX, Arizona 
Harry A. Moore 
305 East Indian School Rd. 
CRestwell 4-0060 


PITTSBURGH 21, Pennsylvania 
Roy Marchetti 
675 Princeton Blvd. 
CHurchill 2-1476 


PORTLAND 10, Oregon 
Marshall B. James 
2941 NW Quimby St. 
CApitol 7-5004 


RICHMOND 21, Virginia 
O. M. Thompson 
P.O.B. W8762, West Hampton Sta. 


ST. LOUIS 8, Missouri 
McDowell-Redlingshafer Sales Co. 
Suite 1708, Continental Bldg. 
JEfferson 3-3277 


SAN FRANCISCO 24, California 


Sola Electric Co. 

3 W. 37th Ave. 

San Mateo, Calif. 
Fireside 1-6538 
Subr.—ENterprise 1-1947 


SEATTLE 4, Washington 
Northwestern Agencies, Inc. 
4130 First Avenue, South 
MAine 3-8882 ( 


TULSA, Oklahoma 
Donn Nesbitt 
1324 East 17th Place 
LUther 5-1234 


WASHINGTON, D.C. 
Sola Electric Co. 
8719 Colesville Road 
Silver Springs, Md. 
JUniper 5-0331 


IN CANADA 


Sola-Basic Products Ltd. 
Toronto 18, Ontario 
377 Evans Ave., CLifford 1-1147 


IN MEXICO 


Sola Electrica de Mexico, S.A. 
Henry Ford 318 
Mexico D.F. Mexico 


SOLA 


IN AFRICA 


Sola Electric (S.A.) (Pty.) Ltd. 
P.O. Box 3491 
Johannesburg, South Africa 


A DIVISION OF 
BASIC PRODUCTS CORPORATION 


Sola Electric Co., 1717 Busse Road, Elk Grove Village, Illinois 
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